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A vibrating plate has a compactor plate with en- 
gine and vibration generator and a handle for the opera- 
tion of the vibrating plate. The shaft and operating mem- 
bers (10 and 11, respectively) of the handle are intercon- 
nected by means of spring elements (16) and a spring 
deflection restricting device (14, 19). According to the in- 
vention, the mass of the operating member (11) and the 
spring stiffness of the spring element (16) are so adapted 
to one another and to the vibration frequency of the vi- 
brating plate that the relationship of said frequency and 
the characteristic frequency of the operation member 
with regard to translational and rotational movements 
respectively along and about the axis of the operating 
member and respectively along and about two directions 
at right angles to the axis and also to one another, is > 
V27 
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VIBRATING PLATE 

This invention relates to a so-called vibrating 
plate, that is a device which comprises a compactor 
plate with engine and vibration generator, said compac- 
tor plate being adapted for application to the ground. 
5 Such vibrating plates can be used for compaction of 
sand and gravel as well as asphalt coatings. Such vi- 
brating plates have a handle by which the vibrating 
plate is operated. A difficult problem associated with 
this type of tool resides in the transmission of vi- 

10 brations from the vibrating plate to the operator. There- 
fore, one has tried in different ways to dampen the 
transmission of vibrations. Such a prior art device 
for damping the transmission of vibrations is describ- 
ed in EP-A-0,081,079 and the corresponding published 

15 Swedish patent applications SE-A-8107365-2 and 8203697-1. 
This publication describes a handle arrangement in which 
biased elastomer springs are utilized between the operat- 
ing member and the shaft member. 

Another prior art device for damping vibrations 

20 between a vibrating tool and a handle is described and 

-Snown in u5-A-4,252,»38, *h*r* the damping of ths vibr-*- 
tions is absorbed with the aid of leaf spring elements 
and a magnetic damper. 

The first of these prior art devices have proved 

25 to be unsatisfactory for damping vibrations from a vi- 
brating plate even though this device is useful for 
light-weight equipment. The last-mentioned prior art 
device is disadvantageous in that it is expensive and 
requires much material. 

30 This invention aims at providing a vibrating plate 

in which the operating and shaft members of the handle 
are interconnected by at least one spring element the 
stiffness of which has been adapted to the mass of the 
operating member such that an excellent vibration insu- 
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In a further development of the invention the spring 
deflection restricting mechanical device is formed by 
a cup-shaped means which is connected to the shaft mem- 
ber of the handle and has a larger inner diameter than 
5 the outer diameter of the part of the operating member 
projecting into said cup-shaped means. It is particular- 
ly advantageous if the part projecting into the cup- 
shaped means is provided with a preferably annular, 
shock-absorbing and shock-damping elastomer element 
i0 adapted to engage said cup— shaped means. 

To further insulate the operator from the vibrations 
of the vibrating plate the operating member preferably 
has a jacket of resilient elastomer material. 

The invention will now be described more in de- 
15 tail with reference to the accompanying drawings in 
which: c 

Fig. 1 shows an example of a handle for a vibrat- 
ing plate according to the present invention; 

Fig. 2 shows a basic sketch for calculation of 
20 spring stiffness and mass of the handle device for the 
vibrating plate; 

Fig. 3 shows parts of another example of a handle 
for the vibrating plate according to the present inven- 
t ion ; 

25 Fig. 4 shows a further example of a vibrating plate 

with a separately mounted operating member; and 

Fig. 5 shows a diagrammatic side view of a vibrat- 
ing plate according to the present invention. 

The vibrating plate according to the present in- 
30 vention is diagrammatically shown in Fig. 5 and com- 
prises a compactor plate 50 which is adapted for appli- 
cation to the ground and which supports an engine 51 
with a vibrating device (not shown in detail) . Besides 
the vibrating plate has a handle 52 which comprises 
35 a shaft member 53 and an operating member 54. 

Fig. 1 shows an example how the handle for the 
vibrating plate according to the invention may be de- 
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integral with the cup-shaped means 19 into which the ope- 
rating member 11 of the handle projects* This embodiment 
of the handle and its operating member 11 differs from 
the embodiment shown in Fig. 1 also with regard to the 
connection of the elastomer spring 16 with the operating 
member 11 and the angle piece 20. In this instance , too, 
the elastomer spring 16 is in the shape of an hour-glass 
or dumbbell and has metal plates vulcanized to its end 
surfaces. The right-hand metal plate shown in the drawing 
is connected to the fastening bolt 17 which penetrates 
through a hole of the angle piece 20 and is clamped there- 
to by means of the nut 18. The metal plate vulcanized to 
the other end of the elastomer spring 16 is integral or 
united with a cylindrical pin 23 which projects into a 
cylindrical bore 24 in the end surface of the core 12 of 
the operating member. The core 12 with its jacket 1 7 3 is 
thus rotatable in relation to the elastomer spring 16. 
The embodiment according to Fig. 3 differs from that of 
Fig. 1 also with regard to the cup-shaped means 14 which 
in this case is facing in the opposite direction and thus 
grasps the core 12 and is connected thereto. Same as ear- 
lier , an annular rubber body 15 is fastened to the outer 
side of the cup-shaped means 14 in order to serve as. a 
spring deflection restricting device together with the 
cup-shaped means 19 on the angle piece 20. 

In Fig. 4 there is shown a further example how 
the vibrating plate according to the invention may be 
provided with a handle for vibration insulation. In 
Fig. 4 use has been made of the same reference numerals 
as earlier for the various components. The difference 
in this case is that the handle is mounted with the 
aid of special brackets 30 which are mounted on the 
handle 10 of the vibrating plate by means of bolts 31 
and a clasp 32. Another difference resides in that the 
cup-shaped means 14 in this case is vulcanized in one 
piece with the elastomer spring 16 and provided with 
the elastomer ring 15 on its outer side. 
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movements there is a characteristic frequency which 
is important in conjunction with the present invention. 
To obtain a fully satisfactory insulation of the operat- 
ing member 11 relative to the shaft portions 10 it has 
been found, according to the invention, that these cha- 
racteristic frequencies must lie considerably lower 
than the interfering frequency (the main frequency of 
the vibration generated by the vibrating plate) , the 
best insulation being obtained if the relationship be- 
tween the interfering frequency and the respective cha- 
racteristic frequency is > /I. 

As the suspension of the operating member is a 
so-called three-symmetry suspension the calculation 
of the characteristic frequncies can be simplified con- 
siderably. The characteristic frequencies are therefore 
calculated in the following manner: f 

Translational motion 



Z-direction 



Y-direction 



x-direction 




•BUREAU 



WO 84/04791 PCT/SE84/00205 



k is the stiffness of the spring element in the X- 
x direction in N/m 

k is the torsion stiffness of the spring element 
13 about the Y-axis in Nm/ radian 

a is the center-of-mass distance to the line of sym- 
y metry of the spring, meter measured along the Y-axxs 

p is the radius of gyration of the operating member 
with respect to the Z-symmetry axis, meter 

p is the radius of gyration of the operation member 
X with respect to the X-symmetry axis, meter 

If the spring constants of the two springs 16 are 
adapted in such a way that each of the characteristic 
frequencies indicated above is so much less than the 
vibrating plate interfering frequency caused by the 
vibration that the relationship between said frequency 
and the respective characteristic frequency of the ope- 
rating portion is > /2, one will obtain a very good 
vibration insulation. By reason of the design of the 
spring elements in the shape of hour-glasses or dumb- 
bells and by the absence of a bias of the spring ele- 
ments,, a very long life will be obtained for the spring 
elements and the fastening of the operating member in 
the shaft members. With the use of the vibrating plate 
the operating member will thus be very satisfactorily 
vibration insulated in relation to the rest of the vi- 
brating plate, which makes it more convenient for the 
operator to handle the machine and will also reduce 
the risk of occupational injuries. When the machine is 
turned or otherwise handled and the operator exerts 
a considerable force on the member 11, the rubber ring 
15 fastened to the cup-shaped means 14 will engage the 
inner side of the cup-shaped means 19 such that an exact 
operation of the machine is not prevented by the spring 
arrangement. This spring deflection restricting device 
also permits lifting of the vibrating plate by the handle 
without any risk that the. spring elements 16 will be 
damaged. 
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prises a cup-shaped means (19) connected" to the shaft 
member (10) of the handle and having a larger inner 
diameter than the outer diameter of the part (14) of 
the operating member (11) projecting into said cup- 
5 shaped means . 

5. A vibrating plate as claimed in claim 4, cha- 
racterised in that the part (14) of the ope- 
rating member (11) projecting into the cup-shaped means 
(19) has a shock-absorbing and shock-damping elastomer 

10 element (15) which is adapted to engage said cup-shaped 
means (19). 

6. A vibrating plate as. claimed in any of claims 1-5, 
characterised in that the operating member 
(11) has a jacket (13) of resilient elastomer material. 
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